Effects of harmine on dopamine output and metabolism in rat striatum: role of monoamine oxidase-A inhibition.
In vivo microdialysis was used to investigate the effects of acute injections of harmine on extracellular concentrations of dopamine, 3,4-dihydroxyphenylacetic acid (DOPAC), homovanillic acid (HVA), and 5-hydroxindoleacetic acid (5-HIAA) in the striatum of awake rats. Administration of harmine in doses of 0.5, 2.5, and 10 mg/kg (i.p.) elicited a dose-dependent increase of the dopamine efflux to 152, 173, and 243% and a decrease in DOPAC to 52, 36, and 10%, and HVA to 67, 45, and 20% throughout, respectively; 5-HIAA concentrations were decreased to 81, 74, and 72% only. In contrast to D-amphetamine, which also increases dopamine release and decreases its metabolites, the stimulatory action of harmine on dopamine release in the striatum was totally abolished in the presence of tetrodotoxin (1 microM). Similar to monoamine oxidase (MAO)-A inhibitors, harmine potentiated the stimulatory effect of D-amphetamine (10 microM), infused by reverse microdialysis in the striatum, on dopamine release. Pre-treatment with the benzodiazepine receptor antagonist flumazenil (5 mg/kg, i.p.) did not modulate the effect of harmine on striatal dopamine release and metabolism. Administration of the reversible MAO-A inhibitor, moclobemide (20 mg/kg, i.p.), induced an increase in dopamine to 256% and a decrease in DOPAC, HVA, and 5-HIAA to 30, 24, and 62%, respectively, reproducing a pattern similar to that of harmine. Taken together, these results indicate that harmine affects the brain dopamine system probably by acting as a MAO-A inhibitor and not as an inverse agonist for the benzodiazepine receptors.